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○ Materials  
○ Classifying Muscovite (Mica)
● Transistors and Mica
○ Weighing the pros and cons of mica in transistors
● Procedure
o Goal
○ The Final Product
○ The Connections
● The Data
○ Hysteresis and dielectric performance 
● Conclusion




○ Surfaces that hold other materials 
○ Atomically flat for van der Waals attraction
● Dielectrics
○ Insulators; serve as electrical barriers 
between materials 
● Semiconductors/Transistors
○ Used for controlling, switching and 
generating electrical signals
C. Dean, A. Young, I. Meric, C. Lee, L. Wang, S. Sorgenfrei, K. Watanabe, T. 
Taniguchi, P. Kim, K. Shepard, and J. Hone, “Boron nitride substrates for high-









○ Two tetrahedral layers of (Si, Al)2O5 that 
surround an octahedral layer of Al
● The stacks are held together by weak van 
der Waals among Potassium cations.
● Mica is abundant and can be perfectly 
cleaved due to weak van der Waals, making 
it atomically flat when divided.
A. Keller, M. Fritzsche, R. Ogaki, I. Bald, S. Facsko, M. Dong, P. 
Kingshott, and F. Besenbacher, “Tuning the hydrophobicity of mica 
surfaces by hyperthermal ar ion irradiation,” Research Gate , 104705 
(2011) 








● Hydrophilic: when mica is cleaved into 
nanoscale sheets, the material becomes 
hydrophilic.
● Hysteresis: a displacement in outputted current 
with inputted voltage
● the water accumulation on the mica surface 











Hysteresis on Transconductance 
V (volts) 
Goal
● Fabricate and test MoS2 transistor device
o Compare two dielectrics: mica and SiO2
● Compare the hysteresis caused by both dielectrics
o Hopefully, mica has less hysteresis than SiO2
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Note: The black dashes are to indicate 
that electrode 3 is on an adjacent side of 
the chip to the MoS2 channel side view.
Hysteresis Data: Transconductance 
● Bias voltage of 0.1 V to power device.
● Gate voltage sweeps of -+15 V forward and 
backward.
● Both show hysteresis on transconductance 
plot, but let’s compare on displacement field 
(D) instead of raw voltage. 
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Hysteresis of Top and Bottom Gate Mo52 
Transistor (Vg) 
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Hysteresis Data: Displacement Field (D)
Mica Dielectric                  SiO2 Dielectric
X. Zou, J. Xu, L. Liu, H. Wang, P.-T. Lai, and W. M. 
Tang, “Damagefree mica/mos2 interface for high-
performance multilayer mos2 field-effect 
transistors,” Nanotechnology 30, 0957–4484 (2019) 
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Hysteresis for Top and Bottom Gate MoS2 
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• The concepts used: 






● Is the data reproducible? 
● The water may be eliminated with annealing, total device encapsulation, 
and potassium depletion .
○ Combine all methods above for better results!
● If water cannot be mitigated effectively, what if we could use the water 
to our advantage in other applications?
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Thank you!
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